Hi 




CLINICAL MICROBIOLOGY 



Urethral discharge 



GONOCOCCI 






P'e fvi c Tn f 1 am m at o ry Disease 



Infectious discharge in 
birth canal may lead to 
gonococcal conjunctivitis 
in newborn 
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Boater or unilateral 

lower- quadrant p&in 



Diplococcus 



Vaginal discharge 



Urethral glands 



Purulent urethral discharge in 
acute gonococcal urethritis 
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GENUS : NEISSERIA. 



A. IVIORPIlOl OC.Y AND IDENTIFI CATION 

^ 1 . Gram negative diplococci. 00 

n ^ 2 . Intracellular organisms. 

o 3 . Nftn motile , non ^oreforming. 

^ 4 . Aerobic - capnoplSilesl e. need^- 10 % CO 2 , • T7^\^ £ w 

-J nV \Af?A .!■ —j- ~ l 

5. Oxidise positive. j 

^ 6 . Pathogenic neisseria ^grow In Mood-agar, aijid(besp 

/W chocolate - agar + iJ0% C0 2 + moistum + stneU^C - U, 

37°C. 
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7. Non pa thogenic neisseria grow in jlood aga r, chocola te 

agar, as, well as in plai n ag ar. j 

B Intt^FNIC STRUCTURE: 



1 . Capsulated-meningococci. N 1 

2 . Non capsulated = gonoco geL 
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3 . Pilli > 
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2 ° tv** 
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Contain pilling peptide^pbunits ). v'^' ^ 
Or gans j)f attachpi^ to epithelial cells and mucosal 

cell surfaces . 

, Confer resistance to phagocytMf /4 therefore are 
virulence factor .. 



/t' 



Highlylmhgenic 20jgonococcal genes code for pillim 
By recombining chromosomal regions of the?e 
genes, a single strain of Neisseria gonorrhoeae can at 
"WfererirtTi^^ 






CfafMfUi 1*0 
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w - F <v \ckp<w\ 



^ 'zif f\J ■ fyot'&iTbo&* a^J.^ a— fr^evvs^Uj 

\J cvAcvi\fc/(^f/^^y . &£l^l-£,(f'{A\v> 0>*v\ rtV^^C YV\Cwvs c*4 i*l €***'' u^4 L< 

# itfpuGfr f b / m s ^Pfkyv ”> ■ 

* f§S : acUmJ^otf^ tjp^* i^ ceU e +U ^ 
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... % er 

different amino acid sequences giving rise to more 
than JOO serotypes . This process is known as .GENfT 
CONVERSION, fieri T „ 

ptaj / # \ 



Qdntitwccarpjnnoent*^!] Kxareaaion 




Type A gene is copied and 
inserted into the expression 
[pcue next to the promoter 
leading to production of pllin 
protein that is sntlganically 
type A. 




Figure 1 •. 

Antigenic variation 8rr the gonococcus. 




• GENE CON\ERSION makes the gon ococci avoid our 

j ■ •■ 

_ immune system and thereby cause rep eate d infections in 
the same individual. e "| 

— L£k& SU P-f *7 U 

J—SCo&z 4^7 cT — <rjt 

4. L.O.S.: ( Lipooligosaccharide): stimulates IgM- antibodies. 

7oX\C\^ tc, dc^f^-rKe ev^loYdc zffec-f zrf L&i- M AdUbi^^TT 

5. CKM.P.S : ( outer membrane proteins) / ., !v , j 




C dl iWg MS **-*< • l 
ce-U P«MU 



• OMPI : functions as a porin in complex with OMPII. 

^Jsb\ - 1 ~ 

• OMPn : opacity protein : makes the colonies less 

translucent. G2^£j? 



<3> P,Ui ^ <4 , 
OAO°I c4*t*£° e ‘ 



v. 




(S / Y • With pilli , it mediates attachment. 
3 As? 

/ -s 1 • Undergoes great antigenic variafk 
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£> - Undergoes great antigenic variations , therefore it evades 

■■ our immune system. 

6 : no toxins , n ojnzymes . ^ 
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_ -WeirAr.' i 2 •_ 




- ^ u ^r£i. cq_ < J' a ~ =4 Xjl» 

/ _ «* 3 ? 1 



( „_%^rGu2? 



V 



I . 

m 

P 



m 













£Pvy ^<3 oc 

i^ ofde^l^^C 

jv^ff^Y. vv»o<> 1 6 f ^* e ^cf > 
o*MbcafM{(\ <^>Ye 






C. CLASSIFICATION :- 
1. Pyogenic cocci : - 

!* 

a. Meningococci : ( Neisseria meningitid/s) . 

b. Gonococci. ( Neisseria gonorrhceae).^ ^ 

2 . Commensal cocci yfA/j) ^ 

fra. N^a...^ft^.ff.^ f y K ^ ,n,< ‘ 

b. Neisseria . . .&L t bJ?h' / . a \ ^r^-ryx J 






c. Neisseria.... 

d. Neisseria.... r 

e. Neisseria. . . . .C^y !frfr. / :!f 

j f. Neisseria. . . .' . . . . 

| g. Neisseria 

3. Opportunistic cocci :- 




m M-m- 

/// 7/^7^ /Cct . 
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a. Neisseria. . . X&te.Vrf . .-. ^/*^>}>Up^X. g^e . Kla>vi"a) 

7 , n^JEt^Ttv Tgc/’TTa fM^ 

b. Neisseria. . . or^-CoX^. ..•=?.... //_ 



b. Neisseria. . . OTUVCOyg^. . , 

c. Neisseria. . . C*rterrk*Ite / ._7U)'N H i ig ca]\^ L * 
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^TfVTyfv^.T^fr^j. 0 *- C-^-fc ot-rr k.*i JJ6> : yW 
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-ff m^imOTAj ter. sfoeuti X. 

D. PATHOGENESIS AND CLINICAL PICTURE:- . -) 



^OlV'Tritj'vA 
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1. Name of the disease : GONORRHEA. 

2. Causative organism: Neisseria gonorrhoeae (gon^ 

3. MODE OF TRANSMISSION : 

a. Sexual intercourse . 
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b. During delivery from infected mother, newborns can set 
the gonococci into their eyes. ‘ v ~ 

j^SIABLISHMENT OF THF msF. a sf 



> .5^' 



Sih and O^n Facilitate adhesion of the gonococci to 
epithelial cells of the urethra, rectum , cervix, pharynx or 









C0I ^ nct ^ a ’ ari d OMP-II resi st phagocytosis. Gonococci 
IgA prot ease) cleaves IgA, thus helping the gonococci to evades 






h 



V 



LuJ< 



.CJM 



immunoglorulins of this subclass . 



Localized infection with 



joccurs, or may 






J* 



.a 



j _ mmW \ — WA AAlc v 

le ad to tissue invasior j. chronic inflammation, and fibrosis , 



Males are symptomatic in contrast to the asymptomatic females, 
who act as RESERVOIRS .^ ? 

Note:- more than one sexually transmitted disease, can be 
acquired at same time 

❖ Gonorrhea. i 

❖ Syphilis. 

❖ Trichomoniasis/*^ 7 



V ‘ * N -S.U. ( Chlamydia fraehomafrs)^^^ :X u^eJ’WftYxl 



❖ HIV ( AIDS). 






HBV infection. 






^ 5. GENITOURINARY TRACT INFECTIONS:- 
^ GONORRHEA IN MALES > man complains of 

*-^yelfowish, thick purulent urethral discharg e , frequency of 
) micturation , with severe painful micturation, ( dysuria). 









The commonest 



complications are ^epididymitis. 



septicer nia/ 



ral s tricture, and prost atitis. 

I - ll e* C<6ils:iYV9 yK uTtip/e, 
vt^rc<r\ _ fN kKcw\1vVi 



ffliru igej W^-t^rc<Trx L. j3ey&nj lum^ 
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^ ycA\v~^'\ f ... / 

Purulent urethral discharge in • , /• w VC J 

acute gonococcal urethritis -■ -y p v ^/( /f i^l 



! P ' Mestis * 

M . , , . _ , ; . , . Urethral strictures 

Urethral glands, Cowper s glands, prostate, „ 4 . ei 

v jj. seminal vesicles, or testes m$y be affected 

'■*' ' - 4 - - , 



Testis 



- a JM * N ' 

Stricture H I 

Urethral strictures and fisiulae 

may result from severe gonorrhea j 




Acgte gonococcal epididymitis 

- - ■ ~ - 
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.GQnocpccaUprostatitis, rare Iff antibiotic 
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Bilateral efiidi.^ ) may lead to permanent sterility in man. 
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Purulfinl 

urethral discharge 












Fig 3.3 Gonorrhoea in the male # , 

QiqN^Co . • 






GONORRHEA IN WOMEN:- 

Endocervicitis occurs, which can extend to the urethra. 

Z*Zk 
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©HP 1 #!, 
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ifb Mjrst'A 1 0 



Green, yellow, cer vical ^discharge is most common with 
inter me nstrua l bleeding . V\ S ^ ^ 

Complication is PELVIC INF LAMMATORY DISEASE 
K uTh i s is a collective termTorr any extensive gonococcal or 
otlier bacterial infection ( chlamydial) of the female pelvic 
organs, particularly the uterus, cervix, uterine tubes or ovaries. 

When gonococci are attached to the spermatozoa and carried 
from the cervical region to the uterine tubes, SALPIN GITIS 
occur./ 7 

Salpingitis is the infection of the uterine tubes, and is 
considered to be the most serious form of( ]PrlD^ leading to 
scarring of ov aries and uterin e tubes resulting to FEMALE 
STE RH ITV and ECTOPJLC-EREONA NCIES, fig (3) . 

' — • wnnn j ■■ — ■■■MaMgaaaeggggggSSSSS,!!^ - -- 




FlS a-4 Gonorrhoea in women 



€ * ^ RECTAL INFECTIONS, prevalent in male. l^Mg gj^s, 

are characterized by constipation, painful defecation; and ^ 

*f- PHARYNGITIS is contracted by oraj^gemtaL-.Ciiiitact.. 

i ../♦ . ' Jl " ’ 

Infected individual also mav show a purulent exuda te . and 

| .. zju$ST'~* . I > 

, the condition may mimic a mild viral or a streptococcal sore 
throat . 



iy ,-v; * 






if 

■t • 

14? , 



"••• 






■m Sfe:: 






I; 






^OPHTHALMIA NEONATORUM is an infection of the 

i ’ if* * • ’■ • *. 

, j conjunctival - sap that is acquired by a newborn during . 

,r passage througfi Jhe J»i^ .c^h^ jof a mother infected with 

Ab^V\i gonococcus. If untreated, acute conjunctivitis may lead, to 4 



mTJ ' gon 
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BLINDNESS. For many ye£rs, routine prevention was 



performed immediately after birth by the instillatipn ? j||'a 

-• .I. ""t ( ,V : • t ^ ' 

dilu|e solution of silver nitrate into the eye. Tod ^cuhic iaps 
prefer the use of erythromycin in place of silv er nit rate, 
because the antibiotic also eradicates Chlamydia 
trachomatis, if present., ( Note : gonococcal conjunctivitis 
canTaisAoccur in adults s^vocom I 
- 5 - ^ DISSEMINATED INFECTION ; most stains of gonococci 



• -<5&., 
* * :•!<*. „ 







have a limited ability to multiply in the _bloodstream . 
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Pelvic Inflammatory Disease 
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Therefore, bacerehtia with gonococci, is rare . ( note: in 
contrast, rn^^ngo^occi multiply rapidly in blood, however, 
some stains do invade the blood stream and may result in a 
^disseminated infection in which the organisms can cause 
T£j££r, erythematous or maculop.apular lesions on the skin. 



and a painfulrnurulent art hritis. 

T i 'i i T i w' l WIM I twi -- i&imm—m m '' liB wBilWI 
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( Note: gonococcal infection is the most common cause o f septi c 



arthritis in sexually activp.i 



-ndult^ ). Disseminated 



infections are seen in both men and women, but are more 
common in women , particularly during pregnancy and 
menses.. 



• LABOR ATORY DIAGNOSIS 

") 

• SPECIMENS _ __ / 

1 Urethral' discharge . gfwA-ft • 

2. Cervical discharge jej gw*A ■ ;■ ^ & tcL*f t- 

3. Eye ( PUS ) swab . \+tr/Zor s^ r 

4. Blood r ...i — UsrH I • 

5. Rectal swab. f'f A/V ^ i vl pr v T U; 

6. Throat swab. 



->• 
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«&?%• 






7. Vaginal-swab. 

.MICRO SCOPY : Gram stain is done for the above 
4 , . . . 
mentioned specimens and we can see microscopically the 

, V 

, (V^ 
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following pictures: 
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„., HacA.o.SS’ co/; c*4_ .—- 
U'zJTuJ^z oF TFF - 

r n&JL 

loo- 

7qo _ 

■ Si££><^o 





4 o/C- 

fytpM. — 

>v£WrXS©4*M 
trtrA.tfr£ . 

yic*-- 



/Vfc- 1 



Jh7££u, 

ytf- We 4 C- - ^ jZXT/C^CjS 
- Vaginal swabs are recommended for women who have ha3*a~ 

•'• <• ..;• f* / ‘ 1 .. -s. . , ,;•.*. 

hysterectomy and for jirepuberal girls with gonococcal 
vulvovaginitis. Urinej^ Specimens for routine and I 

microscopical examination of the sediment after 
#; centrifugation show large numbers of pus cells and large 
fegg pumbers of red blood cells. c\^P 
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/ '^ J 3iaS jar 



I Tubes wun 
jiJ media 



j(a) Candle 







Petri plate 
with bacterial 
culture 



C andle cr eating 5-10% CO 2 

pWv (tit 

Chocolate agar. 



(b) C0 2 -g8neratlng packet 




Glass container with cotton wool+ 

Water : ( moist ure) . I 

ro'/C~<i‘{-‘f& n<>“M 7fr aff-g^o 



F • EPIDEMIOLOGY . PREVENTION! AND 
, CONTROL:- 

■ SOURCE : 1 

1. FemaleSz-C^^i.^^ •- - 

*- 2. Patients. ( cy and ? ) . 

3 . Infected pregnant wofhen, 

. TRANSMISSION :' 

1. Sexual intercourse . 

2. During delivery . 

g Jo 

. S1JSCEPT1BLES ; 

1. Sold iers. 

2. Tourists. 



- * Detect and treat, 
■**} T &x-c-c? • 

A void. - 

• Silverriitrate r dA 



/4rpl«( 



romycin 

_ eye dBUlI? 23 £fiG-i — 



AVOID • 

3. Non religious peopl e . J 

4. Newborns. J 




G • TREATMENT 

a. P.P.N.O ^strains emerged since i 975 in south east 



l 




Asia . _ _ 

b. Do sensitivity test 

c. Ciprofloxacin , a 
choice. 

A 2° - OjWTHSNl 

&• L/W<s <6c f £jr gcjZj& 

7\l^o ToA^ (2 ^ ••^y<gJvx>nr Y\adz.*£ , 




ie_iimgs_of 






F° i7oW--<^ CuJSfuAe 

QH£- 
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... . 7tfT=!^. ConfU?n'otf of 7&£-a7H£sjT 

- To. <Qtotfoa>cc!t 

&1ZL1= fa egcrsT. 

r~y) ~ 7 T~ — ^ — 

^yiJi^te .W(gt or c-?f sf . 
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GRAM -'NEGATIVE COCCI 
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GRAM - NEGATIVE COCCI 



.GENUS: NEISSERIA 




meninges and cerebrospinal fluid. 
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TA-neiL 4tR<£ C^ve-r 
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I 4^UaJI OUoiJJ cULiifj^ 



4_uMlall ClLa^H JAj-* 

*♦ ♦ j 



^ ' 



|pO<> 



jUi A * 



Direct contact 

Habies, rat bite fever, syDhilis, 
gonorrhea, herpes, staphylococcal 
Infections, cutaneous anthrax, 
genital warts 



y* / Indirect contact by fomltes 

Tetanus, common cold, enterovirus 
X infections, ringworm 

,r\ 



Waterborne 

Cnolera, shigellosis, leptospirosis, 
Campylobacter infections 



K' 




Common cold, influenza, measles, 

Q fever, pneumonia, whooping cough 




Airborne , including dust panicles 

Chicken pox, tuberculosis, 

:• coccidioidomycosis, histoplasmosis 
influenza, measles 'A : 



, <■ Foodborne j 

:oxicatioruwtth aflatoxins and j 
rtulinum toxin, paralytic shellfisn j 

poisoning, staphylococcal food . « 
poisoning, typhoid fever, salmo- 
nellosis, listeriosis, toxoplasmosis, . 
tapeworms, hepatitis A 



Vector transmission 






X 








Mechanical (on insect bodies) 

E. co// diarrhea, salmonellosis, 
trachoma * 



Biological 

Plague, malaria, yellow fever, typhus 
fever, Rocky Mountain spotted fever, 
Chagas' disease, Lyme disease 



FIGURE 15.11 Modes of disease transmissions, 
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Figure 14.7 Droplet transmission. This high-speed photo- 
graph shows the spray of small droplets that come from the mouth 
during a sneeze. 
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A sneeze, can blow air l I 
out at 100 to 1 00 miles ‘ 1 
per hour, release over 
7 5,000 vfruses per 
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v:l ^ NEISSERIA 

'N?> 

jy Diseases: The genus Neisseria contains two important human 
^ Pathogens: Neisseria meningitidis and Neisseria gonorrboeae. 

N meningitidis mainlv causes Sneningitis and meningucuceemia. 

w . . -w wammmkm — 

N gonorrhoeae causes gonorrhea, the second most common noli liable 
bacterial disease in the United States (table I ft- 1). It also causes 
neonatal- rnnjiiimih'* g ( ophth a lmia- jn conatorum I and pelvic 
inllammatory disease (PI DU" 

Important properties Ncisscriae are gram - negativ e cocci that resemble 
paired kidney beairsSS^ >7*^- 7 . # a 



w f< AI - 



(I) 



\>JJ 
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N meningt-tklis ( meningococcus ) has a |Trominent 
f><il\sacc:fearkRt‘ caps^Je -thal enhances virulence by its 
anliphagocytic action and induces protective antibodies. 
Meningococci are divided into at least I a serolo gic groups on 
the basis of the antigenicity of their capsular polysaccharides 
( tabic 16-2). 

(2) N (ionorrhoeav ( gonococcus ) has no polysaccharide capsule 
but has multiple serotypes based on the antigenicity of its pilus 
protein. There is marked antigenic variation in the 
gonococcal pili i\% a result of chromosomal rearrangement: 
more than 100 serotypes are known. Gonococci have three 
outer membrane proteins ( proteins I. II: an^ III). Protein II 

cells a 



(if t 

plays a role in attachment of the organism to ceils and v aries 



anligenieally as well. 
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Neisseriae are gram - l-eria ^ , . 

tlaeir outer —e. The ^'L fol ^ - 

lipopotysaccharide ( US* N gono ,.,we is » 

negative rods, but die ' LOS contain lipid A. but 

P 1 ipooti uosaccharide ( LOS). Both U S and ^ 

LOS iPus the Ion, repeating " 

The growth of both organisms - 

[any acids found in certa ^^^ heated to 



JcPtf^ 

vaV v<s ^' s 
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rv&A ' 1 

j* '*?+ 

A y 

V/ ^ 
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fatty aci ds found in heated to 

tusTTherclorc ctrUuteu ^ ^ „ xW#sc - 

SO °C . which privates the mh,h,.o,s. -■ Thls IS an 

t \ y % lM v/vmc cn loini '.I Pm.n^ 

positive: ie. they P«^ ss " ln Si colonies exposed to 

important laboratory d.agnos k - oxU , alion of the reagent by 

phenyienediamine turn black as a 

the enzyme. |/" 

. . , 1 , , I'.imilv Neisscriaceae. 

5 The genus Neisseria is « sevei^ c .„. m . ha r ls . Which is; » 

A separate enrtws eorrtams the o, gat e. such respirators tract ft 

part of the normal throat M “ . . !wJ pnaml ouiu. M f 

inldffmns as sinusitis, ottos, media, or c BranhamcHa.t 

eauifrhatis and members of other gencta. - ( M , 

Kiifeht. and Aeinclohaeler. arc desenhed in h 
erliirrhrilis is the new name lor Brimhamo'Ui catarrhal is). , 



II J. Fnklemtology:iiuniuu> t 

1 7^^- - or .. a ,risms ‘"are transmitted by 

meningococci. Ihc ti- . N an j become part ol 

thev colonize the membratc^tl are usually 

the" transient" flora of the upper respiratory Pact. Carnes^ 

asymptomatic, ^..eerplanroTM EDlCXL IMPORTANCE _ 
n i iictnniasc 
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Species 



N Mc«tin«itidis 
( Meningococcus ) 



Portal Or 
I'ii try 



Respiratory 

tract 



Polysaccharide I Maitose 



Capsule 



+ 



N (oiiiurrlioeae 
l (.Joiioeoecusl 



Genital tract 

all Neisseriae Ar e Oxiitase •/• Ptisito e. 




Fermentation 



( 3 - Lactamase 
Produetittn 



NON!'- 






Avaihible 

Vaccine 



\ 



irrrP 






\ 



/fsptu 0/0 Of- / pj~.ofLg / 5 <S< 20 h 1 e 

TfA^ ^e/^.Vc' 7 f^ flr* )Hf^uhU 

fo^ oT-m&ik * 

; ^77tTc Cpf-H &£CoY[E ^j.5^. ^ 




; 3 -o/^ 7 W/^n^ c 7 to^^.,N^ Ttw/ 8 oa or crf> E & 

or &^O^^rL -r\EHM 6 i iT& J* ?c&gO/i£ pya<^ JL y^pNlij^ 0 r 
A&E i //* coccwj^ pTA&u-m^nrvjcig^ < 5 . /» ^__ —: 

■r* /fe rio^r coHnwm^ £ 

flnV/^/T/^ 6 E 7 Wn£ 7 V 7 ?/* c 2 ^HA^ 7 ^ 

^ A/ t'rK rruwj^rti dJ^ _•_ ^ V ^- T / ^ p- 

-^iert-Z— -THEBE' ^£fi^>e^FOOTF> if^e -*•— 

•,£>,cA)' / x ,y fgf&£ 35 ; &H§: , I, K ; 

' Vlo^r /HT£c7ifrf£ t¥- £ Of«A^ &] • 

7 t-. 6 . C , . W /35 M y / C^ n f&- £ f peniol^i- 

l&ti [ _ ‘^o/^TAHCLB 7 t/^ v C*Wfrt/§//^ ) * 

: • 

■JHE \(‘&g&£MC£ or/j^rj&aU TO 7H£ Oa ?& 0- N^ccf, - 

-TtfU'heT <T\0&T CA&T-icF^g y,cVELof fi^lEc^n fiH/l'&O- 
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1 The same four features apply to the capsule of the pneu- 
an< 3 Haemophilus Influenzae. 
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Meningococci h ave three important virulence factors: - ' 



(1) a polysaccharide capsule that enables the organism to resist phagocytosis by polymorphonu- 

clear leukocytes (PMNs); J~-~rr 

(2) endotoxin (LPS), which causes fever , jhock. and other pathophysiologic changes (in purified 
form, endotoxin can reproduce many of the clinical manifestations of menmgococcenua); and 



(3) an immunoglobulin A (IgA) protease, which, by cleaving secretory IgA, helps the bacteria 
attach to the membranes .of the upper respirajpry tract. 
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BACTERI AL - MENINGITIS ACCORDING TO AGE - 

DISTRIBUTION 
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I AGE 4 - ■ 


MOST FREQUENT 
CAUSATIVE AGENTS 


COMMENTS 

■ •■■■■■•' ■ : 

/ v;;; • 


| Newbqtn|| 0-2 . months) 

f ■ ■ . ■ 

km ■ • 


Escherichia coli, other 
^nterobacteriaceae, 
streptococcus speices 


Average mortality about 50% 
incidence 40-50/1 00.000' live 
births; maternal transmission. _ 


Prescl^|.(,g months- 


Haemophilus influenzae, 
type b;Weisseria ' 

- meningitidis • 


Maximum incidence 6-8 
months ; overall incidence 
180/100.000 children. 


Youth andjyoung adult 
(5-10years) 


Neisseria mmingitjdes. 
streptococcus pneumoniae 


Sporadic or epidemic 


Mature adult ( over 40 
years') 


Streptococcus pneumoniae, 
’ staphylococcus speices 


Sporadic 


• Old people 


Listeria monocytogenes ; 


_ * 


Pregnant women ^ 
Fetus ^ 


Sporadic 


Newborns 


\ 


mmmm — s — » — 7 


Immunocopromi sed - 
persons 
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Neisseria meninaitides , 
Pathogenesis pathology and Clinical - 
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Humans are the only natural hosts for whom meningococci are pathogenic . 

The nasopharynx is the portal entry. There the organisms attach to epithelial - cells 

with the aid of pill ^ they may form part of the transient flora without producing 

symptoms »jyom the nasopharynx, organisms may reach the bloodstream, producing 

bacteremia .The diseas<^us^!l^.begins^/vith high fever , chHIs , vomiting and severe - 

headache progressing^ y convulsions 7" — 

Fulminant - meningococcemia is morejsevere with high - fever and hemo rrhagic - 

purpjJia , disseminated intravascular - coagulation ( D . I . C ). .wH;h - . .. 

* * 

mucosal, subcutaneous and Gastrointestilnal - bleedings , t N^nrosis , 

adrenal - cortical - insufficiency , circulatory - collapse , shock & death . 

Water house - Friderichsen -Syndrome jthis is the most - severe form , and life - 
threatening form of meningococcemia . • ’ ' 

J/Vater house - Friderichsen- syndrome is a term applied to a state of circulatory - 
col!apse y high fever and extensiva^hemorchages (Purpura ) which result from Die , and 
adrenal - cort i cal ins ufficiency. Die leads to decreased, platelets survival , due to 
increased. platelets consumptions.thromboeytopenic-purpura and fatal - bleedings . 
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IS FAVORED BY:- 

1* Absence of bactericidal antibody IgG. 

2. Blocking IgA antibodies, blocking bactericidal activity of 
„ IgG and IgM antibodies I paradox effect!. 1 

^ 3* Complement deficiencies of late acting complement 
components ( C6 - C9). 
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Figure 7-4. Mode of action of endotoxin causes tee * ^4^ 

ized primarily by fever, hypotension, and (lt- 1 ). tumor necros.s ■< 

SSSSSJK ^ptmir prod P uoe 9 C3a and C5a; and (3) activating Hageman factor. 
an early component of the c oagulation cascade. 
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|lhe biologic Effects Of En dotoxi n include:- 

J) Fefer§ue to the release^ macrophages of endogenous pyrogen 
f interleukin^^hich acts on the hypothalamic temperature-regulatory center . 

.. (2 ) Hyp^tensfen, shock, and impaired perfusion of essential organs owing t°_ 

? indSectvasadilation. increased vascular permeability, and decreased peripheral resistance 

{ nitric- ^xide, a potent vasodilator, also causes hypotension) -t-O — (L>-f 1 J ) 

Dissamihated intravascular coagulation (DIC) due to activation of the coagulation system 
through Hageman factor ( factor Xil), resulting in thrombosis, a petechial or purpuric rash j 
and tissue ischemia and necrosis and extensive bleedings Leading to death . 



(3) 



(4) 
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Activation of the alternative pathway of the complement cascade resulting ,n intemmat cy 



and tissue damage 



'ayjcVm 



During meningococcemia , there is thrombosis of many blood vessels in many 
organs with perivscular infiltration and petechial - hemorrhages ( widespread 

hemorrhagic — purpura ) . 

Thererrua^be myocarditis and arthritis . 
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Meningitis is the most common complication of meningococcemia,seedihg,pf the 
meningococc/ to many organs espe^J^the meninges . It usually begins suddenly , 

* ' 6nSe headache • vomiting^onvulsions and stiffneck , and progresses to coma 
ischaemic damage ) within a few hours . terminating fatally » 

The-me-ri^^ are acutely inflamed , with thrombosis of blood - vessels and exudation 
of polymorph nuclear leukocytes . so that the surface of the brain is covered with a 
thick purulentL- exydate , and increased level of PMNS in spinal - fluid . 
in meningitis exudates may involve the intracranial portion of the optic nerve . with. 

subsequent neuritis and possible blindness . 

Involvement of the facial and auditory nerves in a like manner may result in facial 
_ga]sies and permanent deafne ss . 

The prognosis of meningococcal - meningitis is much more worse in fulminant - 
septicemia with shock and extensive - hemorrhages ^ : 

COMPLICATIONS ♦. ^ - - v 



*0 deam rh ° USe ~ Fridenchsen “ s y nc *rome: - circulatory - collapse , shock -and 



2) DIC: 



ischemic^AN D Necrotic — tissue — damages 
Extensive bleedings _ . 



3 ) Brain - LesionsJJgg^, 

4 ) Eye - lesions . ' 

5 ) Myocarditis . 

6 ) Ear -lesions. 
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; b , Positive response, 
j The leg cannot be 
i extended to more 
I than a right-angle 
; when the thigh is 
well flexed on the 
abdomen. From a 
case of meningo- 
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Tubes with 
liquid media 



(a) Candle jar 
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CULTURE MEDIA 
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Petri plates 
with solid 
media (inverted) 



Petri plate , 
with bacterial 
culture 




Gas 

generator 
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(b) CO r generating. packet 

Equipment for producing C02-rich 
environments, (a) Plates : and tubes inoculated with, for 
example, Neisseria meningitidis are placed ina jar with a lighted 
candle, and the jar i; sealed. This will provide a C0 2 atmosphere 
of approximately 3%. (b) The packet consists of a bag containing 
a Petri plate and a C0 2 gas generator. The gas generator is 
crushed to mix the chemicals it contains and start the reaction 
that produces C0 2 . This gas reduces the oxygen concentration ini 
the bag to about 5% and provides a CO*. concentration of about 
10 %. 

Microbes that grow better at liigh C0 2 concentrations are 
called enpn op bites. 
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Treatment Penicillin G is the treatment of choice lor meningococcal 
resistance is c\mtmo m_l S<^_<^^ •** * ^~Z_ I*V ^ t 
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DECREASED SUSCEPTIBILITY 1.0 /, x A 

PENICILLIN IN ONTAMO, CANADA -l 

1997-2000 — 0f ; \{ 

i 7 a^c > roiKvx^ ^ ‘ 

^ ^ # <I^^IB, 1 be vaccine does not contain ih^e ijioiip l> 
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C4/V THE SEASONALITY OF ME NINGITIS 
OUTBREA KSBE EXPLA INED ? 
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1- ENV1RONMENTAI. FACTORS 

o u Iirn ; / j: +T ,~'t Cause nasal and throat 

, * membranes to dry out, this 

^ ’ -J will make the meningococci 

enter the blood stream. . 
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• O THER DISEASES 

a. Dry seasons of more colds, mycoplasma, influenza 
;,and U.R.T. infections, .this encourages 
meningococcal diseases 23 times to occur. 



3/ HERD IMMUNITY 

a. During epidemics most people acquire 
against that circulatory strain. • 

b. Newborns are more susceptible . 



antibodies 



4 STRAIN VfRTJI /ENPF -- 

During the years between epidemics ( cycles of 5 to 12 
years), new mutants ( strains) will arise, which are more 
virulent , and can initiate a new epidemic. 

5. TIMING.:- - 

a. Dry season: meningitis will occur . 

b. Rainy season : people will become carriers and will 

develop antibodies. 
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